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al2.^] 7]^ ^2: «o V ^°il ^Sfl 7flAl^O] oil}. 7 flAl^ M. i£tgO_ «fl o] ^ 

A}2 ^Tflfif, ^-71 #ofl ^*Kr *fl3 ^]^, #7l 
£ 3 
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/ / Sj-fht- ^KEl 7l^-£q 12: uj-^ {Method for manufacturing 

compound semiconductor substrate of 1 1 1— V group} 

£ 1-gr ^2fl 7l#1 GaN 71^- 12 h 0 >^# ^^^>7l ^tr ^£olcf. 

£ 2^r J£ H iE^ltr ^efl 7l#1 £|tr GaN7] ^- 12 « 0 >^^ ^-l^ ^ 

£ 3 ^ £ 4^ ^ a] 1 1 o|*l- ni -V^ s)-^-# *>£l 7l^o) 1 

£ 5 ^) £ 8-^ £ 3 ^ £ 41 ^)^V ^ ^ ^ a] a)] ofl o] ^> IH-V^ 

5r^# 7]^ 12 <£^o] ^ ^ ^^g. 

£ 9 ^ £ 10-^ 3E 3 H 41 £A]tr l^^l a] aj] o)] o]^}- m-y^ 
Sr^"i- ^r^l 71^ 12 ^olH ^^tt 11 12 ^ « 0 V^^ 

£ 11^ £ 3 ^ E 41 .Ea^ mJ-^o] ^All^] o]^- m-v^ sj-^. 

Ol£l 71^ 12 « 0 >»HH ^AjS)^ ^-^O^ *]] 3 Hj-lg^ Ajxg^j 
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£ 13 ^ JE 14^ ^Jlgafl ^ ^Hfl 7l#ofl n}E]- 

2<y*l(inch), 300(m9l GaN 7]^<a] M-Bj-\fl ^xl-s-ol cf. 

40:«lH^i 7l^r 42, 48, 50:*l]l ^# 

44:»V£^^(s|-^-# tjVE^lfO 42a, 42b:A ^ B# 
42c, 42d, 42e, 42f, 42g:^l X|5 ££i 

46, 52:^2 



<14> .g. ^rx$o_ a> £ ^ 7l ^.o] aj-oj^ ^ ^ ( T-MlSj-Tfl^ III-V^ 

s}-f-# a>£^] 7]^S] *fl2: «^^«=>fl ?1 *1 ^o]cf. 
<15> 5)1 o] ^ Cfol^cu)- ^ nfo]^.^ ^4 ^7fo] ^ ^ 

^ (lifetime)^- sfl# ^*}» T^^b A^l-oll s]«f| tJ^s]^^), ^-3-] ^ 

-£*fl 7]^- ^1^1- y o V ^°fl ^W-£}JI III-V^ 51-^-1- «LE*11 7l^ 
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> 

o\) tfl^- ^0>X1^^, ^fl III-V^ tjm^-Cj-JL *t 

^ GaN ^isofl cfltb ^r^°] 91^. 

<16> JL GaN 7l ^.o. <g 7l GaN 7 )$.°- Tg^^-ofl <&o] ^^-^ 

^(defect density)!- «|£:3?-SJ- *>^^i *fl2 wj-g-^- #o] ^ ^-§: #£-s* 

* 

<i?> <yti}-^ o.s GaN *>4°1°1 71* #°ll GaN#-§- ^ 

7] ^-g; 71 ^^5. <£JL SX°.&\, ^o]o] 7 )# -tfofl ^sItt GaN^^l 

°M 7l^- ^ 0 Hl^i GaN^^r 7>^tr ?f-^?\} ^£.7} 
<18> A}sM°1 7l^r -*>HH GaN^-i: t^*] ^^)7)7] 31 tr u o Vl £-°-S., 

S. ^^-S-<>1 ™>-E- HVPECHydride Vapor Phase Epitaxy)^ 4 ^sKsubl imat ion)^ 
4 M0CVD(Metal Organic Chemical Vapor Deposit ion) HI °l MOCVD^^r Jl 

GaN Sj-sJ-g: ^ ^-g-°fl£ Sr^roL, ^ Wl^l 2=3 7l nfl^- 

ofl g}=7flfe- 4^0m°IM ¥^7fl^ T^/fln^ ¥*ll« £tt GaN#* a>-§- 

<19> HVPE^H #2fl 7l#ofl ^1*1- GaN 71^: *fl2: 37fl Aj-^oH 7l 

# #°H ^el^ -tfrSj-^-i: n>i3S 4# GaN## 

ELOCEpitaxial Lateral Overgrowth) w 0 v ^-i: 3-§-^r tt eHJ(*fll ^^O^r S. l°fl S. 
*]€ *r^H &°1 ^>2r°l°l 7l^-(10) A 0 H1 GaN#(12)# 
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<20> ZL^cfl, X|i ^-f , A}s}.o]ol 71^- -y-ofl GaN# #*fH 

<2i> 42 w o v ^^ ^-t-, £ 2°fi £^1^ *r^°l°l 7]^-(10)3f GaN#(12) 

4. % v S«iJl 10a^ ^>sq-o] c^j 71^(10)^1 ^-i^-^- iie|/-( tensi le 
stress)*, 12a^ GaN#(12)<H] #tfl£|^ ^ 

5. efl a] y. iisiii (compressive stress)* M-B^^flcf. ol<4 ^-o] A|s. 
^cfls}^ ilefliS] §IS °lsfl *r^°l°l 7]^-(10) ^ GaN#(12)<=l 



^(crack)S]^ &*l}7} ^€4. SEth GaN^(12)°] S>7] ^Sfl 

^e|^(Si)ol £^ °H tcj-ej- GaN#(12) tfl^-ofl ilefli7} IH^jI, 

^^-^1^ GaN^(12)ol ^3r# ^efltr^. 

<22> trJ-eH , £ al-f^HKr 7l#^j sHItt ##tr #2fl £-*H3 

* 7fl^5>7l ^tr 7l^ j$#x\7]& ^r^H iiellis] *Mj-g- ^ 

H o v ^* Xl^°fl 

<23> 7 )#^ 4^fll- ^ 7>}7] , £ ^-tgo. Hflol^ 7]^ ^ti]^ 

^ll ^•^Sf, ^-7] ^tilfl aflo]^ 7l^b ^Hl X| 1 ^r^#-i: ^^Kr XI 2 #31 4, 
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-#71 ^ 0 H1 «V£^11^* ^*Rr *113 ttW, ^7) «1H^ £ 

# ^1 ^2 ^sRr 3 ^, <$7] *fl2 3H^£r ^> 

7l *fll ^^Ml ^^^Jl, -#71 *fl2 ^11 

aV^^l ^^^tf. <>1«|, ^"71 ^%-9) tiV^^l ^ ^ #31 

E «VE*11 ^Hl ^JE^e aV^^l -ir^-l: #31* 3.^-^-. 

7l cH^SS ^ri^ll -#7] ££I «>£^1 1-^^ ^ A o v 7l 

ti>£^l 2]^£ tt^l °h V ^*V3 JIL^ISl Til D] ^^^4. 

<24> Cj-s. ^O^ i A o V 7 ] aVH^l ^*Rr #31^ ^"71 Hflol^ 

7m ^Hl 91 £=S #£31 ^*Rr #31^, ^7] # £11 #£^1 

^Hl ££I ti}£^l l-^gf-g- ^*Rr #3l«- i^"*]:^. ZL^Jl ^7l £ 
£1 tiVE^l A o V 7l tiVi^l ^ ^"71 £ = § #J£*11 

<25> <£*V, 4 V 7l T^U ^#-g- ^*Kr #31^ 51^ ^£7> CL^ ^7}*} 

rr #.£*ti ^ ^ s}-^ #7flS*| ( 4>M HlH^ 7l^r ^Hl tijn 

31 l-^*^: ^*Rr ^Tflfi)- ^-71 <?]JESJ= tiVS^l A oHl ^£7f ^ 
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7} £^§ ^^^05. ^7}*}^ £11 ££31 S. 3 ^ ^£7> ^ 

££3l £*>3°-5. ££.31 #^#^.5. 

<26> ££, ^"71 312 ^^Kr #31^ #71 ££3l# ^Hl £^g ^-£7} 

<HS ££31 1-^^*5. ^€ 4# ££31 ^SRr £7fliiL*], 

^7l ££31 # -M £5.S 1-^^^- *§^Rr £7flSl- ^7l ££I ££ 

31 ^Hl °l££I ££31 D ^ £7111- 2L^t}. °]*%, ^ 

7} ££31 ^ ^ z>}$r £7jl^ ££31 # A 0 H1 <2 E£S ££31 

*g ^ £7flfi}- ( ^71 <y £H uV£3l £5E ££31 

^*Kr £7)11- 3£f-£^f. <=>}-§: 51 , -^"71 ££S aV£^ #^ ^cHl 
#7l ££H ££31 ^ #7] £ = I ££31 #^-§- 3°l£ *]-£ °1# 

^H^S s£s!31 cl 

<27> tf-g- >^7l ^2 3H§^-g- £7)1^ #7] ££31^ ^Hl £ 

3§ ^£7> ^V^^.S ^7H>^ ££31 MM; ^ ^ *>^r £7ll5.*l, ^7} ££ 

31 # ^oHl ?l£ll ££31 ^ ^ ^ £7fl<4 ?]££§ a]-^] ^- 

^<H1 £SI ££31 #^#-§- ^s}£l, ^7l £H *V£*H £^ 

^£7> ^^>^ ^7>*l-£^- ^*Hr £7111- i^cj-. 

<28> ^-71 *\}2 ^*Rr £7fl^r ^71 ££31# A oHl £^§ ^£7> 

££31 ^*Rr £t]1^^ , #7} ££31 # ^ 0 H1 

£11 ££31 , £^ ^£7> ^^£^- ^^*>fe 

£7flsf #71 H = M ov^^l i-^f- ^Hl <2 ££I ££31 MM- ^*Hr £ 

Till- i^-£tk <>H, Aj-7] £ 5g ^£7} #^)-£J=- ^^s} ^1-71 £ 
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^•f^ i&£.*fl t^t^l H^W. 

<29> tiVS^l^-g- III-V^ Sj-^-l- tiV£.^l^^.S. ^^«>S), *]£^-g: 

<30> #7l aflol^ 7l^^ S^^- < a-S.^-(NH 3 )7>^5f <*5}- ^di(HCl)7}-i# A}-g- 

<31> Oje^ ^- Oj-g-^ ^-O ( ^-^1- WVSL^l 7l^-S] il^A 

# ^i^^" ^ EL^<$ %\%^^ -2 ^H^) 3}-tM- ^£*fl 

7)*, afl^cfl GaN 7l#-g- ^ $14. 
<32> o]^ ^. a] d\] o]] o] sj. a}t£^|] 7 )3g-c>] yj-i^^- ^ w-sj 

* ^j-asH ^M]^>7fl ii^t!:4-. °1 4^HH £^<i t°m 

<33> £ 3-g- ^2^, 7l^-(40) ^Ml ilelli ^t!" *1U ^ 



(42)* wlHi 7l^r(40)^ ^111 ^#(42)°! ^£]7l *H S^^el 

=14. «fl°l^ 7] ^-(40)^ 44olo] 7]^. cc^ ^^3. 7f^-(SiC) 71^5. ^^*V 
rf. Tll^sflA^ *)U ^-^(42) ^£*fl^(44)* <§^^ f *3M*1 afl 

71^(40)^.^^ -g-e^o^jL ^ j^^Hfr 30] 4^ 
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<35> «V£ 44 ^<5>^ ±$& t ofl^tfl ^-S(Si)-8: °1 

S ^^Kr uJ-HJ-3]s>cf . s^tM- *K£*fl^(44) ^Hl *fl2 ^#(46)* ^ 

^2 ^#(46)-^ ^ &t}. aV£3l#(44) 

^cH *fl2 ^#(46)* ^*Rr uf^-^i^uf, ^#*) &<>KE -?-^>nf. 

<36> ^^(46)# ^lCE^ SK£*H^(44)^- ^^*1 

71^(40)* ^7ls>^ ^£^1- ^-fe te^l 7l#* ^ W 

(£4). ojnfl, s^-g- ^^1^(44)^ nfl^l ^fll ^:^#(42)£ 

<37> ^ f ^1 ^ xfl2 ^W(42, 46)^ 0.5. ^ 



<38> ^1 <£^( 42 )o] tflsfl ^^*lcf. 

<39> <^]1 «J-^> 

<40> ^-^1^ £ 51- ^s}^ , *)}°}^ 7l^-(40) ^oH] ilefli ^J-sJ-g- 

51 sj-^l- til£^#(42a, A^oje^- ^-cf)^ ^^Icf. ojnfl, 51 £H (dopant ) 
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<4i> 4^r*fl4, £ 6^1 £44 44 go) A^(42a) 4°11 ilefli 44-§- £.££ 

— 44# 4-5l4*(42b, 44 B^°14 44) -I: ^444. A#(42a) ^ B#(42b) 

44 ESE( doped ) in-v^ 44-# 4£4^ ^ ^i^E( undoped) ni-v^ 

3^1- , 4» £1S GaN# ^ 4£S5 

^44^ 53 °1 44344. 

<42> £ 7t B*(42b) 44 A#(42a) ^ B^(42b)^r £44-2.5 

^444. °14 ^ 4^-2.5 S. 8^1 £44 44 ^o] 47fl4 A^(42a)4 47fl4 



B#(42b)<=>l 43 £43-2-3. iE4 S)£S 4^^(42)^- *§444. 

<43> <^2 4*j> 

<44> 4##* 4£4 A#(42a) £ B#(42b)# 43 £43-2.5. 4 Til 

^44^ 4*34 -§-^444, A#(42a)4 BfK42b)4 £44 

4^-4. 

<45> ^4^o.5, 41 444 4^ £ 5 ^ £ 6<H1 £44 44 4°1 , Hfl°]i 7] 

4(40) 44 A#(42a)-Ir 44 ^445^44, 42 4^ 4-f , 5. 94 £44 4 
4 4°1 4°1^ 44(40) 44 B#(42b)^- 44 ^44 4-§-, A#(42a)# ^44 
4. £ 104 £44 44 4°1, Af^(42a) 44 44 B#(42b) ^ A#(42b) 

# £44£S 44 444tt 4^-2.3 4i 44-2.3 ^44 4i 
(42)4 4€- ^4-8: 4i 4W(48H ^444. 

<46> <^]3 « c i-^ > 
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<47> £ n o. ^-3-5]-^ _ *\)o)+ 71 ^-(40) ^ »ll ^ ^ M 

efli te^l^(42c, ol^V *fll 5).^ ti}£^^(42c) 

o]e} th^O-i- ^th}. *fll EH S^t- «h£;*fl#(42c) *)12 vfl*l *)]5 £ 

sj-^j-l- ^£^#(42(1, 42e, 42f, 42g)# ^f^AS ^^*Vcf. ojnfl, >fl i 
ifl*l *fl5 EiS 3^-§- ^•S.^l#(42c, 42d, 42e, 42f, 42g)^r 

<48> nJ-sM. ^13 wj-^o.^. Hf^^X) *fli #3^(50)£- E^ -^£7> 3 

<49> cf^-<Hl^ »12 ^-^(46)^ ^e] ^ U-^^l tfl*fl ^^W. 

<50> <^l a o V^> 

<51> ^^5)^- §>^-^ol B\)o}+ 7)&(40)°] 4^2} ^£^#(44)01^ 

^-i" ^1^^, £ 5 vfl^l 3E. 7°fl EAltV afll ^§^(42)3 
<52> <^ 2 «j-i^> 

<53> ^^s]^ *H?-^°1 *1Mi 71^(40)^1 ol-qej- «V£^l#(44)ol5}^ 

<54> <^13 

<55> spf^o] ttflol^ 7l^r(40)ol o>qef"^l- ti}£^]#(44)ol^ 

^"i: S. 11 EAltb w>Sf ^"-8- afll ^#f^(50) «<J-»3-4 wj- 
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^^t}. ^, *j]l ^#(50)4 altfl%lo) sqsL-ij- £^ ^£7> 

<56> <^]4 « 0 V^> 

<57> ^^^)- «VtflS ^fVt}-. ^, £ 12<H] v}2\. £o) sh^-l- ti>i^|l 

#(44) *)U tfl^l ^15 £IS ^^#(420, 42d, 42e, 42f, 42g)°- 

^-§- «KE*ll#(42g)^- ^r£^l#(44) #<*fl ^ ^4, *)]3, 

^2 ^ afll £iS ti}£^l#(42f, 42e, 42d, 42c) ^5 ^ °] ^ 

7fl £ 3*11 £-^1*!- *fll &%%U2)°] m a o V ^S ^12 

^rW(46)^l *fl4 «o v ^-^S. °^>^ ^-£^1^(44)^: 

<58> , ^ 

<59> <^i ^J*M]> 

<60> ^7}^ IH-V^ 51-^1- Sh£*fl 71^-^1 ^M-5*l GaN H^*>7l 

^Sfl, cf-g-jz}- ^ig-g- €r>^cf. ojnfl, GaN# W ^^^1 (precursor ) 

5L*1 zJ-§-(Ga)^*r oj- £ u|o>^. a>^-s}-^zl, 7fle|oi 7>^S^ |i(N 2 )7}if 
^~§-*r£tf. SE^, ^^A^b HPVE^# 3-§-Sr£°-^, ^#-g- $^ 
(furnace) 5.^ 1-5.-?- (horizontal open flow reactor )# ^>-§- 
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^1-£ j h-(NH 3 )7>^21- <*s*- ^i(HCl) 7l-if AV-g-sH a>^o}<H 

^^s>^cf. o-|J=u ( fi3-^(£ 30] 42)0. 3.^1, 30w £^ 
GaN^-§- <3^r3 £SS aVE.*)l#CE 3^ 44)^-3. *| 

B]€- £3g<g GaN#* 250/mi^H^ tMIS. H^V&^h *ll^r*lH, ^7} 250//m -r" 
GaN^^Ml *fl2 S^#(£. 3^ 46)^-5.^ £^ ^ GaN^ 20/an ^S. 

o\ ^^>$t}. 1A1 *H1 ^-7] GaN^l-ol a}^ 6 1°1 

^-71 £| °» tH 3-Jf Ei GaN7]^-# ^^4. 

<62> *U ^ft°i^ 30/zm GaN#* 

^•*fl3°.3. ^^^l- 1 ^, A>2j-o]o] 7l^ ^Hl £^§^ GaN#-§; 3//m ^S. 

9] if-y\)3, GaN# ^3 ^#5.S.^fb(SiH 2 Cl2)-i: 

lsccm(standard cubic cm) til ^3. l-S-fA]^ ^-g- GaN^# 2/zm 

3 °l^^r ^f- J2L«isH 3^*Hr H o v ^-^-S. <^ GaN#-i- 

30^ GaN#* ^^§>^cf. 
<63> SE*V, ^71 ^f#-§: HL^M 3**}^ ^ Mlf^ GaN#-8: ^ ^ *>fe 

« 0 >^^.5. #7l 20/*m GaN^-8- ^^Z}^. 

<64> £*V, ^-71 250^*11 ^1 GaN^£ 60ym^^ 4^5.£_ ^-^-8: 

S^^a-I GaN^-i: ^i^L 
<65> <^fl2 -*1^M1> 
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<66> XU ^ofl<4 S^HH ^^1^^0.14, XU ^ XI 2 Q%-%-°-S,#\ 

30/an^l GaN# ^ 20/zm GaN^ XU a^o.^. 

<67> dJ^, XI i #7l 30/zm5] 6pm n^l^l GaN# 4^ 

3. <8^5a-2-3, ^ ^ ^iMl ^>S4. 

<68> ^-Xl^^-S., XI 1 GaN^-gr 51^3 ^^^V^Jl, XI 2 GaN#-^ 

7>iS.M) O.lsccm ^tS^M 3^1- «!r£Xl#(44) flS. # 

71^*1, *fl3 Xl5 GaN#^r 0.2, 0.3, 0.4sccm ^S.^ ^ti^ 

^.o. = s o. Al7ll g A ^ XU *fl*| XI 5 GaN^, § 30//m£l GaN^°] £^ ^ 

<69> fV^, X12 SJr^°-3.>X SK£Xl#(44) #°fl ^ >7 1 20^-r-^l^ 

GaN^^r 4/zm ¥^ GaN# 4^ ^6 vfl^l XllO GaN^e} £ 

xm°.S. H^Sfe y o v ^^-S ^^*|-55l^, 30/^*1] 3 GaNf^4 

Xll XI 5 GaN## °flsHr ^tfls ^ GaN^^l £^ ^5L ^*fl7> «>cfl 

<?o> ^ XI 3 -o^, «V£Xl#(44) XI ^ ^ ^16 GaN#£- sj-^" 

1- ah£Xl^(44) 0.4sccm t] #5.3*3 #3.^*1 $^«H 

JE^S 7}# ^Xl X17 XI 9 GaN#^r 4^ 0.3, 0.2, O.lsccm 

x$5.o) c]#3.3^?J-i- SHJ^ «K£X1#(44) ^H3 a]71^a^ ^^§><X 
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#31 -^£7> 3*> ^oMtII SfS*^, >flio GaN#£- £^$M ^^*>Sa^. 

<7i> £ 13^r ^71^; ^o]H rtj-e}- z|3 2^*] (inch), ^1 

300^ GaN 7]^S\ ^-Efll- ^o]^r ^ SX^ 3., S. 14 ^2fl£] 

<72> 5. 13 ^ £ 14^1 ^ 1- 4 1 9X^°], ¥r tcfe]- GaN 71^-ofl^ a. 

eflo] &&°-M-, «o v ^°11 4^ GaN7l^o]l^ ^^(lOO)ol 

^^1- t^Rr ^ol2}7li.Cf, y>^-3l^ ^AHl^ oflAlS^ t^S^O) *lcf. 

3.*] #^-8: A>-g-^ ^ oi^ ^oIji, ^Ml*l ^^"^1 

^ tiV£^] 7l^r SEfe cfs. Sj-^ ^aflS. Q%-^-ir 

o] -§-*>^r ^3 7l#^ ^ & -I: SE, ^ ^ aflo]^ 

7l^5if ^ ^1 7] S?d Bfl°li 7l^2|- ttV£*ll^(44) A >°l°fl ^ 
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*fl ^£ ^o]cf. nfl-g-ofl rf^^ ^^^1 

oflofl S]SH ^ oj-qjL ^ ^^$H 7l^M A K Vo fl 

2}-^-# a>£^l# ^12^1 3 ^^.S.*!, *)H^ 71^4 

^-i ^o|l 7]<=]*V J^S)^ ^ Ji wv^i 71^- 

oil^lcfl III-V^s] Ji sj-tM- te^l 7l^_°S*| GaN 71^ <a* *r 
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1] 

#7l ^al^ ufloii 7]^- #ofl ^ # *>fe ^112 #31; 

#7l *Hi #<>11 te^l^^- *§^Rr ^13 #31; ^ 

#7l afloji 71 ^ £e|SHr *fl4 #31* 5L^rRr ^ ^ # 

H*ll 71^- ^12: « 0 >^. 

I^^*o V 2] 

2ll 1 %H1 £M A 1, #71 2fl3 #31 $1- #7l 2fl4 #31 ^1-°H1 #71 #:E*11# 
#<^1 ^112 ^#-8: H#SH= #311- i^Hr ^ AS sfe #£^1 71 

3] 

*ll 1 *cH #7l afloli 7l^ A>5}-c»lol 7 ]j& JE^r 7f£- 

(SiC) 7l^-o. S tg^Kr 3* #£^1 71^- 2|lS w 0 >^. 

[^^# 4] 

*11 2 %H1 5a°H, #7l 2112 #71 211 1 ^§^3 ^HsM) 

51 # *Hfr #£^11 71^- 211S «o V ^. 
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5] 

Xl 2 *<H1 9X°]*\, A oM Xl2 X]l 5.^8 ^5L £-5L2j- 

cfl %1 3 o] £ 3g ^ £ *^M. ^J-g- f^jos f>}±t ti J£X] 71^ Xl 

6] 

Xl 2 *<H1 &<H*1, A oM Xl2 fiJrW^r #7l XU £3§ ^ E 

«1 rfl ^ ^ ^JE fit ^ ^ *m ^-g: <5>±r a^EXl 7]# 

XI 2: ^ . 

[3^8" 7] 

.Xl 1 X| 4 3h XI 5 *J- S^r XI 6 Si^^i , -8-71 XI 1 3J:W£r £ 

^ ^-£7} a-^s. 4€- ^SXl teXl tlt^£ ^ 
*Rr 3* ^^.S *m ^r£Xl 7]% X| 2 
8] 

XI 7 %H1 5^1, Aj. 7l jf-f^ av^^l *8 ^ *>fe i^XIfe, 

#7l aflol^ #ofl ££1 «K£Xl ^ ^ *>fe i&Xl; 

#7l av^^l ^Vofl «V£X1 *§^>^ £r3l 

* if-^Rr SJ-g- ^r^SLS. #51X1 7}& X]2 y o V ^ • 
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all 8 %H1 91°]*] , tiVi^l A cH A oM S.— S £5.31 

»] C] ^*Rr 3* ^ «V£*fl 7]^- 

[^H" 10] 

*fl 7 1H , ^71 «]:5L^ *g ^ ^ ^7)1^, 

<#7l <y £ = I #<Hl tiV£^l #7fl 

11] 

*ll 10 &<>H, ^"71 tiKE*|l ^o|l ^-71 ^JE^M tiV^l 

3 ^*Rr ^K 1 ^ «}-5L^ 7)^: ^2 «o V ^. 

[^*J- 12] 

^1 1 %\ 4 *fl 5 ^ £&^r ^fl 6 %H| &<>H, ^71 afll #W^r £ 
^S.7> £*>3 o.s. ^7>*>^ «VE*fl ^J^r ^ ^Hr 

«V£*ll 7l^r ^12 «o V ^- 
13] 

»1 12 ^<H1 5fl°H, A o v 7l 51^ ^£7> ^x>^o.s. ^7>*>^ >££.*ll 
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31 7)^ ^12: «o V ^. 

[^^*ch 14] 

15] 

^ ^]°J 53 # ^as. ^ «V£3i 7)^ « c >^. 

16] 

*ll 15 *Q-°\] 91°]*], ^7} ^ ^£31 ^ ^ ^ #31^, 

^7] ^^1^ ^Ml «h£*fl ^ ^ ^ #711; ^ 

» i^*>^ 3* ^ oVE*fl 7]^ ^flS ^ . 
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17] 

^1 16 %H] 91°} *\ , #7l °]££I «>£3l ^cHl ^-71 £51 tili^l 

^ ^oM «V£*ll tlr^i ^H-^-S. sal 5] 

[^*<J- 18] 

*A 15 * 0 H1 9l°]*\, A o V 7l «]:£*fl M** ^*Rr 3"7fe, 

^7l ^Hl <2 ££I *>£*ll ^ ^ ^ ^Tfl; ^ 
^71 <>! ££E t0-£*fl #ofl ££E tiV^^l Mf-fr ^ ^ s}^ #7}] 
1- S^Kr 53* ^AJL *}^r «l£^ 71^- ^flS 
19] 

*)1 18 %H1 ^"71 £51 tiVE*fl ^-71 ££51. ^r£^l 

^ ^*Rr 3* #5^1 71^- «<H1. 
20] 

^1 2 ^1 ^-71 *)12 ^*Rr #31^ ^-71 «V£3l* ^<H 

£*§ ^£7> £*>3 ^7j-<5}^ al£^ l-^#* ^ ^ Sfrfe #31^ 53* 
3- *Hr #£*ll 7l^r ^12: « c v ^ . 
21] 

20 %H1 ^"71 £^§ %-5L7} ^^^o.l #7f^ til£^ 
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#7l MK£*I1# #°fl <£5.*^ ^£^1 ^#*Rr #31; ^ 

#71 ?l£SE tiV£*l] #ofl olS^l ^ # , #7l 

E£S tiVi^l #^#^r £^^£7} ^7>s>£^- ^^^1-fe ^-741# 5 

^Rr 3* <5}^r tiVS^fl 7)^ ^13: ^ - 

22] 

all 21 %H1 #71 £.^§ ^-£7} ^7V^>£^- #7l 

£IS ti>H^l 5L^§ ^£7> ^ ^£^1 #^#^-S^-Ei ^ 

#^ ^-^^ ^£^1 ^^%SLS- *§#*Hr ^-i- ^^-S. *}^r w>£^] 7l^r ^12: 

[^^%> 23] 

2 floH, #71 *ll2 ^#*Kr #31^ #7) ^^1# #°fl 

^£7> ^^H^-S. «V£*fl #^^§r ^#*Rr ^)9l ^ ^ °- 

S. tiVE.^1 71^- ^lS y o V ^ • 

24] 

*fl 23 %H1 5a°H, #71 Sl^S -^£7> ^^>^o.5. #4iSHr 

-§- <§#*Rr #31^ 

#71 *KE*fl# #ofl tiV£*H ^#^>5l, 3E.^ ^-£71- 

#7l £EI aV£*fl #°fl <S JE^S. «VE*fl ^#^r #31 

1- 3L^Kr 4-^—5. tiV£^l 7l# ^13 « 0 ^. 
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I 25] 

all 24 %H1 &<H>H, ^£7} ^^>^o.5. #7l 

ajri^l ^ ^ S}^ ^ aV£*ll afls « 0 V ^ . 
[^T 2 -^ 26] 

all 1 *)1 2 afl 15 *ch ^1 16 ^1 18 all 20 a]] 23 

all 24 %M1 &o^ t ^-7] IH-V^ 3^1- «V£*]]f%o 5. ^^*>S), 
£\E.-^- ^^Hr aj-g- ^^jos <5Kr ^£^1 7l^r all 2: ^ . 
[^^8- 27] 

al] 26 ^Hl ^"71 III -V^ i&£*fl#£- £^§^ GaN^ 

o] £^2S av^^l afls ^ . 
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[51 1] 




[SL 2] 

12a 
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